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Title: 

RESIN COMPOSITION CONTAINING RARE EARTH COMPLEX, AND MOLDED 

ITEM 

Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin compsn. excellent in luminous 
characteristics by incorporating a rare earth complex into a polymer matrix. SOLUTION: 
This compsn. comprises 0.001-20 wt.% rare earth complex and 99. 999-80 wt.% polymer 
(e.g. a polymethacrylate). This compsn. in an amt. of 100 pts.wt. can be mixed with 
0-2,000 pts.wt. polar solvent (e.g. dimethyl sulfoxide). The rare earth complexes 
represented by formulas I, II, and III are prepd. by mixing the corresponding ligands with 
at least one rare earth metal compd. selected from rare earth metal oxides, rare earth 
metal hydroxides, rare earth metal alkoxides, rare earth metal amides, and rare earth 
metal salts, In the formulas, M is a rare earth atom; Rf1 to Rf3 are each a hydrogen-free 
1-22C aliph. group, an arom. group or the like; X1 and X2 are each a group-IVA atom, a 
group VA atom (except nitrogen) or the like; X3 is a group-IVA atom (except carbon), a 
group-VA atom (except nitrogen) or the like; Y is C-Z1 (wherein Z1 is dertorium, halogen 
or the like), N, P or the like; n1 is 2 or 3; n2 is 2-4; and n5 is 0, 1 or the like. 
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£?yw-h ( PMA ) . ^'J^f;M*i"JL'-F 

(PMMA) . jJ<v (^if7;i/3|-a-f y^ab'juy 5» 
h) (P-iFPMA) , (^+t7;W 
a-n-7 , nf;l/y$i"ju-F) (P-nFPMA) 

9 90 u— f > *';t^ju-k 

;n-fj^Rttir5t7 v**'; trx;i/x-7\/k 
* 'J H&^xjk # g jgjt t*x 

k xjK+^jm. #yrs k*H». *y 

y u- k ^7 y^yy^^y u- k #y 
r*yu-k d7»3wei;r*yu-h. #y*^u 
x #'jytifb>. #y ^>&<t-© 

^y*u7-Y>. ?py ex^x-f^k ^7?s#'JK 
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[0 07 0 ] #±g$§#£#y — ^UrtC^LMiS 

wMii/tii, #*cirje3*i-$\ cw«n»«B*«: 
*±$s#&<* ^i^tsss, (2) #'jv-a»t± 

3BWM**»«[S*fc«. »B*S-»**ttv (3) t/v- 
if±Sg|*iiAIBN, iiBMb^^P^^©*^ 

PBfijw*ffiHr»trsa^stt5*tt. (4) mammae 

C6) ^t^©i»rtifepjeB"c**. 
io [0071] ^^(Diisjs^ i o omagra*. #±a 

ItttSrO. 0 0 l~~2 0mm.3Hm&. tft£L<\tQ. 1 
-1 OSSgBSS; 9 9. 99 9~80*S 

Sm&. SfiL<«99. 9-9 0»figPgg£^if. 
[0 07 2 ] #±3a$§(*£#y v— 7 J- Vtxtplc^ts 

mm\ o o«*aHc»u fiitt^i*o-2o 001 

[0 07 3 ] flBttjfflK*d^rr* C £#nJf8&tf V v- 

vh y ■^i'Xi^-cii— flSSC ( i ) - (V) -cmztxz 
20 #±^^<Dffe«:. -835$ (vi)-ca3n-S#±Sii<* 

yv-tt^o^o?r^tf*i. #y-*>-v h y 97tpK. 

[0 074] gffi§8t£rfl[] UTtt. ^{CRgS 

30 C2)#±SiH*, >f«w— ehy ■997. 

[ o o 7 5 ] f&±ffl«ti*<D@i4^«^M. mm 
ssaito^is. umffi&<DW&r:\ o. 01- 

48^W. cfc»3»SL<«0. l~6B#Hfifeg). CCD 

40 [OOVeiffittiliUttt, DMSO(^^;W 
W->F) . DMF (yy^AATS K) . 
AT5h\ HMPA (M^^'J> 

Ih'JTiK) , x hn^ »3^*3;cDii5 

o-c$5. HKtt. s*^s^ $ titcw±i&m. muz 

DMSO-d.^DHfJl/U. 

[0077] xsmcomtimca. *vigm*W£t>t£ 
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»>xmu»jb*i. 3Bcjsw. aasai. moat 
o o mmMicMLx o.oi i o ssaH&ais 

[007 8] ^BJCC^S^aiiflw^WttJBiiH^* 
[0 07 9] ttc. #±3S^%5j<y v— ^Fy^xtp 

[0080] f&B&vmvit LTimicm.mzft-r* p 
[oo8i] ±.m^-fti<Df8&j,fa mzmcte^x 

[0082] 

7*->i'j, y*3>> 3f-8ss> u— y-:/y>* 

Mf-(X^U-(, Barau— !f-. U— Jf-JDX 
U— ft**-f*-F. ffi©, *7r^/<-, 

[0 08 3] HKi*. -&a^"^x^ 2. ^$? 0 n n tcjgfflrs 
s. 

[0084] JWT> *«W*3WMWK*-^* «fc 0 PfiBtC 
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[0 08 5 ] 

C.FnSO^HSO.C.F,, (POS)O^iS 
g*#BSTF. 1 8mmo lCC.F^SO.NHNafc 
C(CH,),Si),NH (18ml. 86. 5mmo 
l)£j@Tbfc. ^^-^•y>2m1^»DL.. 120-C-C 
8B#raSz>££tT-?fcf£. C <CH.) ,S i ] ,NH*S 
£ t, . 12 *mXgtt{t*ff fc. tt«T h - h * 
10 3 0mlSO'C,F 17 SO,F (2 1 mm o 1 ) ^r^SSnL-. 
1 0 0TC-C4 8H#flBiKlftyfc. -e©f^T-l2 h-b U** 

%) fcftfc. 

[0 08 6 ] IRCcm- 1 ) : 1 3 7 3 (S = Ost. ). 
1 2 3 7 (C - F st. ) , 1 2 0 6 ( C - F st. ) . 1 
1 5 1 <S = Ost ) 

"F-NMR (T-feh>-d 6 , iJtlSCF, ; pp 
m) : -7 9. 5 1 (3F) , -111. 59(2 
20 F). -118. 43 (2F). -120. 10(6 
F), -121. 06 (2F), -124. 59 (2 
F) . 

[0 08 7] ###12 

CF.SO.NHSO.CF, (PBS) (D&m 
C.FnSO^HNaMCJ.jSOiFK^t, & 
* C 4 F 9 S O, NHN aRVC, F , S O, F £fflt,>/cffefi 
##Ml ipUttCb-CCFBSCNHSO.CF, (6 
eH^ v IR^2 6%> 

[0 08 8] IR(cnf l ) : 1 3 7 3 (S = Ost. ). 
30 1 2 3 7 (C-Fst. ) , 1 2 06 (C-Fst. ) , 1 
1 5 1 (S = Ost > 

"f-nmr (r-fe h>-d 6 , wmmnc,F t : pp 

m) :-79. 31 (6F), -111. 47(4 
F) , -1 19. 18 (4F) , -124. 19(4 
F) . 

[0 08 9 3 #^3 
Nd (POS) i &W<D&l& 

###|1 rfffcC.FwSO.NHSC^C.F,, (0. 8 
g s 0. 8 2mmo 1 ) 3 0 mlCD^gTKKjgf^L-. N 
40 diO, (46mg, 0. UmmoDite, ISt 

(Nd (pos) a ;^m&mm zmtc aztittts 
m*. s%a«w*f (dsc) tcj:«3. Mtin^^ 

[0 09 0] I R(crrf l ) : 3 44 9 (O-Hst. ) . 
1 3 6 8 ( S = Ost. ) , 1 2 3 7 ( C - F st. ) , 1 
1 5 0 (S =Ost ) 
50 "F-NMR (T-fe h>-d*. fifflMMtC.F. : pp 
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m) : -7 9. 3 3 (3F) , -111. 24(2 
F) . - 1 1 8. 0 7 (2 F) . - 1 1 9. 8 1 (6 
F), -120. 78 (2F). -124. 29 (2 
F) . 

[0 09 1 ] POSOf^bO(CPBS5rffl^-Cl5l«©fiS 

CiK:J;0Nd(PBS) 3 <D$m&MW*n " 

fc. 

[0 09 2] ##094 
Eu (POS) , Sf&CD^fS 

^l-C^fcC.F.jSO.NHSO^.F,, (0. 8 10 
s. 0. 8 2mmo 1 > £3 0 mlCD^S*K?gA>t. E 
u,0, (50mg, 0. 1 4 mm o 1 ) Srfln^ SST 

(Eu (POS) 3 ; £fe@#) ^6n/ctH* 
». t^M^At (DSC) icj: *) . **Wl/-CC»«C^C 
££8612 Oft:. 

[0 09 3] I Ft (crtr 1 ) : 1 3 54 (S = Ost. ) . 

1 2 3 7 (C - F st. ) , 1 2 0 9 ( S - F st. ) . 1 20 

05 6 (S = Ost. ) 

"F-NMR (T-fe r>-d 6 , MtlffCF, : pp 
m) : - 7 9. 2(3F). -111. 33 (2 F) , 
-118. 15 (2F). -119. 87 (4F). - 

120. 8 (2F) . - 1 24. 29 (2F) . 

[0 0 9 4] ##0(5 
Tb (POS) MWO&fS. 

#±3H&BSffc£W<b UT, Tb.O, (60m 0. 8 
2mmo 1 ) *ffll>fc*6»#s#«4iB«©*ttJCj:0 
5ft<D£{* ( T b (POS),; *»3ft. ff 30 

htiic&mt, Tmrntm (dso tcto. 

[0 09 5] I R (air' ) : 1 353 ( S = Ost. ) , 
1 2 4 3 (C - F st. ) . 1 2 0 8 ( C - F st. ) , 1 
05 6 (S = Ost. ) 

19 F-NMR (7th>-d„ ttttfeVCF. ; pp 
m) : - 7 9. 3(3F). -111. 1 (2F), - 
118. 0 (2F). -119. 9(4F). -12 
0. 9 (2F) . - 1 24. 4 (2F) . 
[0 09 6] ##086 40 
Nd (0 3 SCF 3 ) ,<D£n8, 

CF,SO,H (2*;l/) ©^kig^iCNd.O, <l*;l/) 

Nd (0 3 SCF 3 ) ,$:mc. ff e>ft7t*§Jl«. TG- 
fc. 

[0 09 7] 

50 
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Ttmftft (tfdC,H ia O, 6 F,S,) 
C H 
tHM 5.15 1.73 

$mm 5.01 i.82 

I R (cm" 1 ) : 344 9 (O-Hst. ) , 1 63 8 (O 
-H8) . 1 263 (C-Fst. ) . 1180 (S-O 
st. ) . 

19 f-nmr (TH2h>-d e . mmmmc ( F> ■. pp 

m) : - 7 7. 0 3 

n d , o,<DP&>r> K e u a o^m^rmmvmtzfto 

CtiC^K), Eu (O.SCFJ ,%mc 
[0 09 8] ##CT7 
Nd (0 3 SC,F 17 ) , • 6 0,00-^fS 
0. 3 4M©^>£:7;b;frn:*££>;*jU*>K7k?&?t? 
30ml£0. 56g(l. 7 2 mmo 1 ) ©Nd.CK 

45mmHgT2 Bfflf£*gL/c.. ^3 0%. »6ti/c 

ma,tt. TG-DTAa'js©^^e.. 6 7kfffirc&s 

[0 09 9] IR^- 1 ) : 34 3 2 (O-Hst. ) . 
1637 (0-H5-). 1241 (C-Fst. ). 12 
0 4 (C-Fst. ) . 1152 (S-Ost. ) 
"F-NMR (T-feh>-d 6 . ^fgfjHC 6 F ( ; pp 
m) :-79. 6 1 (3F) . -112. 85(2 
F). -119. 16 (2F). -120. 30 (6 
F) . -12 1. 19 (2F) . - 1 24. 67 (2 
F) 

flWcNd (O.SC.F,,) , • 6H z O (80mg) £■ 
CD 3 OD (2. OmDtcMU - 7 8 "CCBift 

g*^-5CitCj:'3, Nd (O.SCF,,) , • 6D,0 

^b^?:H-NMRfSiJSf ^CiiCtfJ. 
H, 0#D j OKgg|£ nr C £ £S6i2Lfc. 
[0100] ##0d8 
Nd (PDDH) 3 <D&!& 

Journal of Chemical and Engineering Data, Vol.16, 
No. 3 (1971) ©IBtStt:^. 4,4,5,5,6,6,7,7,8,8,9,9, 
lO.lO.lO-V >9f' *7**t)-l-V J*7**D7xi*-l,3-f *> 
(«T. " PDDH" iBS-T) PDDH 
(0. 5 2e) 7\>HC?g7)>U l$It*tf^A7N7k 

St (880mg) <D*if«*»Iit. Mifi-C3BRSi8*L 
<«*fl//c„ CtJKU/cHttfciii^ 7jc^m. 

(Nd (PDDH) , : jftSSfeSt*) fi^tifc 
tttttt* ^MS^7>*t (DSC) SciD. ***L/-rt»<c 

[0101] I RCcra" 1 ) : 34 1 0 (O-H) . 1 6 
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2 3 (C = 0) . 1513 (C-H). 1 243, 1 2 
1 1 (C-F) .1148 (C-O) . 

[0102] "f-nmr (r-b h>-d s . mmvm 

C f F ( ; ppm) : -161 (d. 2 F, m-F), - 
153 (d, IF. p-F), -140 (d, 2 F. o 

-F> , - 124 1 1 4 (m. 1 2F, CF,) , 

-7 9. 4 (d, 3 F. CF,) . 
[0103]'H-NMR 86. OOppm (1 
H. S. C-H) . 

[0 10 4] ###19 10 
TBSAO^SS 

»flifftt©3-3P7W3 ( loomi) tptc. mm 

Su^Tf. THF3 0ml4M. 51***. CF,C 
ONH, (6. 4 4g. 5 7mmol) (fD^Mtt 
S) . S^FVi^^TSXl 1. 5g, 114mm 

0 i ) **«u 6 5*cfcr iwssm Ltc 51** 

*. C, F s SO,F ( 1 7. 2 g, 5 7mmo 1 ) (Jt 

swbsttn) *»ru mBET. 3oeiafiaE*ff-a 

fc. »,»T. «ET. THF4g*l/fcO^, 

«. x-x/l/*«JET-CS*uyt. 51***. 

(2 2 0*C. 3mmHr) -T&C&CCj:!?. ttft&fttt 
ttO [C.FsSO.NCOCF,]- Et.NH* (JHT. 
TBSAti-T) 424. 6g. 8 7 %©JR^rf#fc„ 

[0105] I R (SM-3W) : 3 1 1 0. 2822, 

1 6 68, 1 326. 1 2 36. 1 1 97. 1 1 4 1 c 
m- 1 . 

"F-NMR (T-feh>-d,. ©iUffc^Bj 
>M-a-c>-tf>. ff, ppm) -74. 2 0 (3F) . 30 
-79. 37 (3F). -112. 42 (2F). -1 

1 9. 2 3 (2 F) . - 1 24. 1 9 (2 F) . 

[0106]'H-NMR (7-feh>-d ( , 5, pp 
m) : 1. 4 (3HX3) , 3. 5(2HX3). 8. 
0 (NH) . 

[0107] "C-NMR (y-fe h>-d 5 . 6\ pp 
m) :108~124(C3F8), 141. 26 (C 
F2), 137. 46 (CF2). 162. 78 (C 
O) . 

[ 0 1 0 8 ] 7&&Vm C 1 ,H„0,N,F„S: 40 
SSI® (%) C : 2 9. 03. H : 3. 26. N : 5. 
64. 

[0109] (%) C: 28. 89. H : 3 . 3 

5. N : 5. 8 1. 

[0 1 1 0 ] UV Umax) :334nm(7feh 
» . 

[0111] ##09 1 0 
HB SB(D£-J?£ 

?&aiW*<t>3-3P^9^3 (100ml) ipK. ffift 
SUSETT, THF (3 0m 1 ) 51***, C, 50 
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F.SO.F (17. 2g, 5 7mmol) (WStlttiftk 
H) , R0 [ HJif*75>(l 1. 5sr. 114mm 

0 i ) ssict imtam&otc. 51***, 

CF.CONH, (11. 86g, 5 7mmo 1 ) (Jft 
tffntt. *^T. MET. THF5:S5lfcO^, ££ 

x-^;U£&jET-ca*l>/c. 51***. MEE 
li (2 6 0-C, 3mmHg) T iCCfcO , gSStfe 
^©[C.F.SO.NCOC.F,]- Et.NH 
* (WT, HB S B £BST) 422. 7 5g, 81%© 

[0 112] I R (iOoW) : 3 1 02. 282 1. 
1667, 1325, 1217, 1139cm- 1 . 
"F-NMR (7*-feh>-d s , 5, ppm) - 79. 
29 (3F. 3F), -112. 50 (2F), -11 
5. 75 (2F), -119. 10 (2F). -12 
4. 1 5 (2F) . - 1 24. 7 3 (2F) . 

[ 0 1 1 3 ] 1 H — NMR (y-fe h> — d 5 , 6\ PP 
m) : 1 . 4 (3HX3), 3. 4(2Hx3). 7. 
8 (NH) . 

[01 14] UV (A max) :334nm 
» . 

[oi is] 0mm 1 1 

Nd (PMS) 3 <DMm. 

TfflK<DCF,SO,NHSO,CF, (g. 1. 12mmo 

1 ) (flukattSi)* 3 0ml OftSMctcBfr INdjOj 
(4 6mg. 0. 1 4mmo 1 ) &M*. X MWeSBW 

£fToT5fcJK£©Nd 1 0,£l$*Lfc. J % s-ji&'g 
*(/rSef)£-r-5)Nd (PMS) 1 -nH,0:^ift 

[0116] 

"F-NMR: -7 7. 5 3 (m. 6F. CF,) 
'H-NMR : none (*§&*£ L-T 2. 06 ppm) 
UV (MeOH) : 352. 5 22. 57 6. 744. 
801, 865nm 
##F91 2 

9 E u (PMS) S : afeBfl*»fc. 

[0 1 1 7 3 

"F-NMR: -77. 51 (m. 6F, CF,) 
'H-NMR : none ($dm^K£L-"C2 . 06ppm) 
UV(MeOH) :362. 376. 394. 465. 
5 2 7 nm 
##«1 3 

Nd (PES) S «DWIM 

JSSfti LT C, F , S O, N H S O, C t F ,*m»±K£l5l 
«<D^ffitCj:0Eu (PES),: Nd (P 
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e s > , : mtmwzwft. 
[0118] ##tai i 4 

Nd (TBSA) ,<D-&I& 

#^9rff<DtlfcTBSA ( 1 0. 2g, 2 5. 6m 
mol)4, SI*^^/*fPl(2. 8g, 6. 4 
mm o 1 ) ©T-fe r (20ml) (cflD*, W.UV 

3Bmwa,<m&Ltc. »i>r. sgETT-fe r>£§£ 

L/tf&fc. g|?$S£x--?-;l/ta§fiSU A-X^ti&MzX 

». SSK^pn*;UA • ^-^>jSjK«Al^.rtaB3 10 
tr-5CilCj:»)BW©«f* (Nd (TBSA),:^ 
1 8 Omg, 0. 1 4mmo 1 . 4X^2. 2 

[0119] IR(KBr) : 1 626 (C = 0) . 1 
317 (S=0) . 1 234 (C-F). 1 2 0 2 (C 
-F) , 116 6 (C-F) cm" 1 . 

[0 1 2 0 ] "F-NMR (T-fe h>-d 6 . pp 
m) -7 3. 67 (t, 3F, CF,) , - 79. 40 

(t. 3F. CF,) . -112. 86 (t. 2F. C 
F,) , -119. 49 (br, 2F, CF,), -12 20 
4. 35 (br, 2F> CF,) . 

[0 1 2 1 ] "C-NMR (T-fe r>-d 6 , S, pp 
m) : 108^127 (C3F8) > 141. 15 (C 
F2) . 137. 21 (CF2) , 167. 67 (C 

0) . 

[0122] 1 5 
Nd (HBSB) ,©£)£ 

gmWl OT^WcHBSB (2. 9 2 g. 4. 9m 

mo 1 ) *. fl9Bt**£?AA*ffl& (0. 80g, 1. 

8 mm o 1 ) ©T-fe h >^?S (8ml) CCflD^., WM~C 30 

3mr&mu<m&Ltc. mot, i^EETT-fe r>£§* 
vzcttc^ommomi* (Nd (hbsb) , : im 

fe®*, 60mg, 0. 04mmoK «$2. 3%) 

[0123] 19 F-NMR (T-fe h>-d s . 5, pp 
m) -79. 13 (t> 3F, CF,) > -79. 42 

(t, 3F. CF,), -112. 88 (br. 2F. 40 
CF,). -115. 58 (br, 2F, CF,), -1 
19. 93 (br. 2F, CF,) , -124. 39 

(t, 2F. CF,) . - 1 24. 62 (t, 2F, C 
F,) . 

[0124] 1 6 

Eu (TBSA) ,(D^f& 

#*OT9?ft&tlfcTBSA (6. 9g, 13. 9mm 

01) 4, Ha-BK ^AA*«FgJ (2. 1 g. 4. 
6mmo 1 ) ©Tfe h>?g?K (10ml) KM*.. 
T3BIHI*0<«#0;te. «ffTT-fer>£S 50 
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*Lfc«fc. »»?£x— ^JMC«jBO % 

Ti- r^S£«5fc#bfc. x-f-;V5rMET-CM5feL/fc 

■tt*C£K:J:9BW©flK* (Eu (TBSA) , : fife 
IH*. 2 4 0mg. 0. 18mmol, t$10, 2 

%) 

[0 1 2 5 ] "F-NMR (T-fe h>-d 6 . S, pp 
m) : - 7 4. 20 (t, 3F. CF,), -79. 3 
1 (t, 3F. CF,) . - 1 1 2. 2 1 (t, 2F. 
CF,), -118. 92 (br, 2F, CF,), -1 
24. 11 (b r , 2 F, CF,) . 

[0126] KRft 1 
##^-r?^£tl/cNd(POS),, Eu(POS),, Nd(PBS),, Nd(0 
jSCF,),, NdCQj SQF,,)j, Nd(PM5) 3 , Nd(PES), . Nd(TBS 
A),. Nd(HBSB)] , EuCTBSA),, ]£i«-&*n©Nd(HFA-H) 3 , E 
uCHFA-O), S^NdCHFA-D), <D&B.ifflgtirC<OS. : f-W£. 

i»e»*«it i Kwt. iKoasa. o. 05W 

i&g (^ m) «, €-ft-e*lNc§i&an85nm&tfl.06/x 
m, Eult##394r¥ri&O'0.618ym-C£>5,, tfcffltt. NdM 

[0127] 



flfflc 


IS JS£ 










(x> 


Us) 


NdCP0S) 8 


7izh>-d6 


3. 


2 


1 3 


Ea(P0S) 8 


DMSO-ds 


5 6. 


8 


15 0 0 


NdCPBS) 8 




2. 


5 


1 


Nd(03SCFa) a 


DMSO-do 


3. 


4 


1 5. 4 


Nd(0aSCgF 17 ) 8 


DMSO-da 


4. 


1 


1 5. 3 


Nd(PMS) 8 


DMSO-i 


3. 


3 




Nd(PES) 8 


DMSO-da 


3. 


3 




Nd(TBSA) 8 


DMSO-da 


2. 


8 




Nd(EBSB) 8 


DMSO-tfc 


3. 


3 




Ba(TBSA) 3 


DMSO-(fc 


7 2 






Nd<HFA-H) 3 


Tirt^-d, 


0. 


3 




Eu(HFA-D) 8 


DMSO-cfc 


6 0 






Nd(EPA-D)f. 


DMSO-t 


1. 


1 


6. 3 



9-f+- (Eutgft©*§£) JfcttGe7*h^*-F 
(NdtSf*©*!^) Srffi^TX^* h^^:jJW5eu. S^JR 

©*" A" , »*T O" , £<mftTZi><D 

[0128] mmm 1 

TIBS 
[0129] 
Mfcl5] 
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X=H: Eu(HFA-H)3 
X=D; Eu(HFA-D) 3 



[0130] ^*£ft£&*D©#±Sig&Eu(HFA-H) 3 £ 
(Haseqawa Y. ; Murakoshi K. ; Wada, Y. ; Yanaqid 
a S.; Kim 3.; Nakashima N.; Yamanaka T. Cheni. Phy 
s. Lett. 1996 , 248 , 8)^i2tg©^JCj: 0 igjiLfc. 
^»Eu (HFA-H) , • 2H.O (0. 05mmo 

1 ) £DM50-Dt (66 M 1 ) ^{c^ss-a-. 3&fc?2 
B$RS;6&gL,/c. ffiSSLfcft&M^Jl'^i'y U 

- r (MM A) (1. 0ml) , A1BN (0. 5m 
g)MEu (HFA-H) 1 -2H,O(0. 05mm 
o 1 > ©DMSO-de^SjKfcPy r ex**.-? 

(^84 mm. fi? 1 5 cm) !&mm.P y r 

exf^-^SSfflL/i:. 6 0 'Cr5 BtfflKtSSiTCM 
MA©*££ff -?tc 0 nhtlfcEu (HFA-H) ,S 
^DMSO-d.^tfPMMAfi-^Pyr ex 

[01311*0 5. KtS*'Jv-ffl^!gj(Dfi^iR^C/ 



[0132]: 

[0 13 3] 
-Cfk l 6 ] 

CF 3 



Eu 



X=H: Eu(HFA-H)5 
X=D. Eu(HFA-D) 3 



[0 1 3 4] -Cil3nS&*acr)#±St§#:Eu (HFA 
-H) , (Haseqawa Y. ; Murakoshi K. ; Wada, Y. ; 

Yanaqida S.; Kim 3.; Nakashima N. ; Yamanaka T. Ch 
em. Phys. Lett. 1996, 248, 8)tCiat!t©2f&fC J: 9 IS 
&Ltc. i£t§<*Eu (HFA-H) 3 • 2H,0£CD, 

od (2mD icmmistc. un%m*«mutc&> miz* 



C13) ^20 00-63 68 2 

24 

f#£ftfcEu (HFA-D) 3 • 2 DjO (0. 
0 5mM) 4DMSO-d, (6 6 u 1 ) "ftCg&gS 
tf. SMtc-C2(fi?raScgL,fc„ 5fclve. fRHlsfcflftM 
?jW$i";u-F (MMA) (lml) , A I BN 
( 0 . 5 m s ) &t>*3HJSf§i*©DM S O - d*jg«ffi 
Pyrexfa-^UHSMMPyr 
ex^-^Hl/c 6 0-C-C5B#raSJCS5-B-CM 
10 MA(DS£-£ff-3fc„ f#e»nfcEu (HFA-D) ,S 
tfDMSO-d.Sr^tfPMMA^-^fcPy rex 

fc. 

[0135]#o> h'tt^yv-tf^^?* r -?;l^ 

■r. 

[0137] giS6M3~9 
20 SI 2 iCm"f * U v- v h y ? ^^*ffll>SOt« 1 

>j -7-(Ds^iR^scx^^s*a2 tc^-r. 

[0138] tc*. SESI^3CD#y^--«jaW©lfe«^ 

F**hi tc. JOkM4R&5<D#y v-©^* 
[0139] JttBOT 1 

» Ktt# y v-»iR«|«r#fc. ^©^©©fi^JR^Sc; 
^fe^S=&*2K:^-r„ 
30 [0140] HS6{&14 iib^W 1 *tttWS 4. *Jf6^ 
4tt«*iMW5«KJWlIU *fc. *fi*SUSM>i*LhL, 

rt» £©#*:£>*> .5. 

[0141] J£$SM2 

tfffefc&s^a 2 (c^-r. 2 1 jttsw 2 *tt«* 

So 

40 [0142] 
[312] 









DMSO-ds 
©W& 


JR^ (%) 






Eu(HFA-H) 3 


FMW 




1 1 


0 


^J6^I2 


Eu(HFA-D) 3 


PMWV 




4 4 


® 


j6HsFd3 


Eu(HFA-D) 3 


iFPNW 


* 


7 2 






Nd(HFA-D), 


FMWV 




0. 5 


0 


j«£tBJ5 


Nd (HFA-D) s 


FMWV 


w 


0. 7 


® 


^096 


Eu(PMS) 3 




w 


2 6 


®® 
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mmM7 


Nd(PMS) 3 




m 


1. 3 


@® 


mma 


Eu(PMS), 






4 0«± 


®® 


mmmQ 


NdCPMS), 


pmwv 


m 


1. 5 


@® 




Nd(HFA-D) 3 




m 


0. 1 


A 




Eu(HFA-D) 3 


PtMK 


m 


2 1 


A 



USSMl 0-2 1 

m. 3 Kie«S©#±St§#& £ 1 > »^±^§ft© DMSO 



[0143] 
[313] 









DMSO-d, 




njsm o 


EuCPES), 




m 




HJSF91 1 


Eu(PES) J 




M 


® 


mfewi 2 


Nd(PES) 3 


iFFWV 


m 


®@ 


SliSWl 3 


Nd(F0S) 3 


PIWH 


M 


®® 


mmmi 4 


Eu(POS), 




m 


@® 


3S««1 5 


TbCPOS), 


PMtfV 


m 


@® 


»t«l 6 


Eu(CF 3 SO, ) 3 


PMvW. 


m 


o 


n*swi 7 


Nd(Q F a , SOs ) 3 


fWA 


M 


o 


HfSPU 8 


Nd(PDDD) 3 


PMJA 


M 


o 


mmmi 9 


Nd(TBSA)j 


FMV)\ 


M 


o 


HJ6WI2 0 


Nd(HBSA) 3 


FMVA 


m 


o 


^*feM2 1 


EuCTBSA) 3 




m 


® 



mmmz 2 

FVrex^cz-^ic^ DM50-d, (6 0j/l) rlSlfcEu 
(HFA-D) 3 (190mg) , i#+MliJifYD-128(2. 5 
S. rmtPftfigtttSj ) . VXi/v FMH-700C (2. 3 
6g, $rB#JHbttSg> ilgfb{Sit^jTPP-PB (0. 0 4 

e . imit^ttm) £fli^u 15 0-CT8 mmum? 

[0 14 4] HSSW2 3 

Eu(HFA-D) 3 C7>ttfc>l3 &CEuCPMS) 3 (19 0ms) £ffit>fc 
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*®" r*->fc„ 

[0 14 5] ft&fe0d2 4 

CMSO-ct ( 6 0 u 1 ) tSS L>fcEu(HFA-D) 3 (40m 
g) £5 %*:7 (2. OmK rfa^^tt 

sgj > tcmmu* *+z\>&ic£K>im (*. -fv^n 

C©4>(D©^3l»S ; &«4K:^-r„ 

[0146] mmm2 5-28 

mm2 4 ±mm<Dijmicj:K)y -< frj»vt<D#v?-*w 
fc. c©*><Do^fe5ss*a4icm-r <) 

[0147] 
[£14] 

DMSO jggl/ml 16* 



H»0I)2 4 


Eu(HFA-D) 3 




m 


w /sty's. 0ml 


®@ 


m&mz 5 


Nd(HBSB)j 






7K/^y7' nn' A-*/ 5.0lfl 


®® 


»SF92 6 


Eu(PMS) 3 




m 


7JC/V77' da- 5 .oml 


®® 


ias^j2 7 


EuO^A-D) 3 






CHCI 3 /4.0nl 


® 


8 


Eu(FMS) 3 






CHC1 3 /4.0rfl 


® 



^'Ji?U>-iJfJ 7*D b»?A-EP0 2P ( B^J&rJAttS?) 



9 

Pyrexia -Zf<ptC< OUEQ-ds (6 0m 1) "C^SL/fcEu 
(HFA-D) 3 (4 0mg) ^.)l-y)l>^U,A-M9)V-3,6 
-V > **-yt>Y-7-z.Zs7,)\>7b—)\,-y)\,**)\: (0. 8 

m i . tymitmmi ) . mm a ( o . imi), i 

FPrMA (0, 1ml). »BMfc9 ■? O W ^ (0. 5 



[0148] HSfe^3 0~3 8 
a 5 &C7K-r#±g£g# (40mg), -&gSt8S©* s v 
50 S^-Pf^PJO. 5mff^mi\ 5UtM2 9ilH«tC 
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* [*5] 

(ml) J 






^5fe^J2 9 


Eu(HFA-D) 3 


0.1 


0.1 


0.8 


a 


® 


IQS^3 0 


Eu(FMS), 


0.1 


0.1 


0.8 


a 


@® 


^JS^3 1 


Eu(HFA-D) 3 


0.1 


0.9 




b 


®® 


HJfeW3 2 


Nd(PMS), 


0.1 


0.9 




b 


@® 


H3fe#l3 3 


Nd(FES)j 


0.1 


0.9 




b 


@® 


HJfe0!l3 4 


Nd(HFA-D) 3 


0.1 




0.9 


b 


® 


m$Zffl3 5 


Eu(FMS) 3 


0.1 




0.9 


b 


@® 


J8JS0H3 6 


Eu(HFA-D) 3 


0.1 




0.9 


b 


®® 


5Hr£#lJ3 7 


NdCPBS) 3 


0.93 




0.07 


b 


@® 


^I*6#J3 8 


NdCHB5B) 3 


0.6 




0.4 


b 


® 



nFPMA(3USCT3 5. 3 6) 



X' 
X 3 
X' 
X s 



^^^3 7. 38) 

ns&item a : mut? fp-fjv 

b : A I BN 

[01501IA. Rf. Rf. Rf\ Rf. Rf#*i?i 

ft^c, ~ c, , <Dmmm~c&z>m 1 cciaa 

[0 15H9B. Rf. Rf. Rf\ Rf. Rf^C*- 
C, , <D>*— 7 OT Jl^ Jl'SXfctC, ~C„ OA- # 
CB7Jl' : *r;H?*5f 1 fcieig©ffi^„ 30 

[0 15 2] SC. Rf. Rf. Rf\ Rf. Rf#C a ~ 
C 1 „OA--7jWa7^MWJC 1 '-C 10 (D/'!-i' 

[0 15 3]3SD. Rf. Rf. Rf\ Rf. Rf#~h 

oi, c,~ c<o>r<—.»>x*visfcT)\> ! ¥>\>3£ (h';?;i/ 

^a^-M?) . C 1 ~C 4 ©^-^ay>,'b7n':a*^ 

. c^c^A-^ay^fbTJU+u:^:*-*^ 

(y^Jbtny ^U>^^J>^E) . Cz~C s ©^-^ 40 

ny>ft7*^i;H (A-^u-jr'Wbt^H?) . ^ 
-^oy>ft7 x y^>«. c-c^-^ay^b 

« 2 ©g&*"Cg& 3 t >r & J: t » /■< - ><« a y >{b5f 

[015435E. Rf. Rf. Rf. Rf. Rftf-h 

nl. c,~c,©^<— ^p-T'MbT;!'*.'!^ (YWh 
>-fbr^*^*-»W5i?^jus ( b y^ju^uTHz^Jb so 



^) . c 1 ~c < ©vt-^py>-fbr>'i'^b>^^^^s 
(i?7Wnyfv>^^) . c,~ c, 

7;P*;i'*;^-;i'*4 ; i/ji>^ ft 5fif* l X 

* xjUg-C&SJIA-JIC ©^TttfrtcfaiS©^^. 
[0155J1F. Z' ^P^OM-?-. C 

/■c— 7 ju* p r;t/-7- - -iv*-e& &SA ~~m e ©t,^-rn*> 

«:iB*B©it&jtm 

[0156] IMG. Z' 35S«*^. ^P-T^JiH^. C 

, ~ c , ©a- y a fbr ji>mt Mt c x - c , ©^ 

[01571SH. Z* *s«7j<SX«^py>J!l^-C 

[0158151. M*iLa. Ce. Pr. Nd. P 
m. Sm. Eu. Gd. Tb. Dy, Ho. Er. T 
m. Yb. Lufr6ft£g¥*P6jMtfftS;J>ft< £&ia 

[0159JSJ. M^Nd. Eu. Tbfcii^Yb 

[OieOflK. Rf. Rf. Rf. Rf. Rf#ffii; 
©{4S©C-C#$S^©ffitC-0-. -COO-. -O 

co-. -co-* m^fc»si&{i7>S3-a-c. x- 



29 

1 (CfSfgCDffl^. 

[0 16 1] JIL. Rf . Rf . Rf . Rf\ Rf 

[0162]3SM. X'&tfX'j&iS. n 3 #l ; X 1 ** 
S. X'#!C. n 5 *3 1 ;m>it> X'&tfX'jPC. n, 

[0 16 3]JgN. M^Nd. Yb. TbSfcBEu 

[0164]«O. YWC- D. C-C 1 . C~F. 
C-Br, C-I. N£tcitP-C$>Z. mucizmvm 

[0 16 5] • Rf&C 1 ^C„<D^-^U>7 ! >mmm 

«m7KJft. ^ayvia^ c^coA-Aoy^t 

JH6*»*S*U MBLa, Ce. Pr. Nd, Pm. 
Sm. Eu. Gd. Tb, Dy, Ho. Er, Tm, Y 
b. Lufrhtj:2>mfrZ>&i*tiZ>'J>tj:<£i>im*7n 
U n t K2£fct*3&i%U n,B2, 3Xte4£^-r 

• Rf 1 *iC 1 ~C JJ <D^--^Py>ftflia^S=Sr^L > Rf 

ttyN--7Jl/*a7JHriJl/»%^L. MHNd, Eufc 
t/, n 1 tt2J/c»35:^l ) n,«3 ZfjiTmmM. 

[0166] • Rfwcr-cv^-^vyxtmithtfc 

SZmL. Rf #^"-^py><b^#8s**7KL. Z' 
#m*SX^Py>J^**r;L. M»Nd£*%U n 
,«3£^U n,«3^m-riffl^. 

[oi6 7] • Rf tfic^cv^-yfrxvm&imm 

fr-ORf&;<-7 )\,*u^Mm ; Rf ^C^C,,©/* 
-y Pflg^a^oRf * p P^#fcj» ; Rf 11 
#C, — C p PJHUW^a^ORf 2 Wsi- y )\,* 

u^mm ; * /ctiRf , Asc l ~c JI <DA-fppflii»^ 

SfroRf ^-^nn^s&g^L/. Z' 

sft. ABy>if, c-co/^-^wajiiM 

X»C 1 ~C JI 0^-d;PPflill^a^L/. M«L 

a. Ce, Pr, Nd, Pm, Sm, Eu, Gd. T 

b. Dy, Ho. Er. Tm. Yb. Lu rfp 

ttU n,«:2. 3Xtt4£^-rffiJ#B9. 
[0 16 8] • Rf*5C 1 '-C Il ©^--7;U^PHil^« 
fr-oRf W^-yjifu^wm : Rf j&JC-c, ,©;< 

-y >i* vnmmmfr^Rf * p pt?#j5£* ; Rf 
#c a ~c „ ©^-- * p p mtmrntp-iRf ? 
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p^«k* ; s/cttRf ifiCi~~c tt o>rt-*uumm 

3ft. -nP^M^f. C 1 ~C,©-'-f--7JU^-p{fcT>'l'^;l' 
&$.tc\Z>l-y>V*UT)V&~)\,m*niL, MBNd, 

e u *5 j: v y b & h ft zm&hmim. ^j>tt < 1 1> 1 m 

n,W2 Sfc«3 5r^L-. n , S*3 £^Ti|ll?£ 

[0 16 9] • Rf *sC 1 ~C J „©^--7;l'^PfliJte^S 
friRf A*/*- 7 P3r ; Rf WC , ~C , , ©'< 

io - y Jijrvmttm&friRf 9 p n^mm ; Rf 
#C, ~C 2 2 9 p PJ!iflfi6£S#>-oRf 7 )i* 

u^mm ; */c«Rf jiiC^CwO^-^PPlli^ 
gjfcoRf *Lrc-»ap3HHKK*7i%U Z" #:fi*3t 
ifcti/NPy>JliF*^U. M«Nd^7Kb. 11^3:3 
£tkU n,l*3*^-rJfi«Bft. 
[0170] • Rf *c ! -c 1 .©A , -7j^a7;i/t;i/ 
^fciiC^CCA'-^ppT^^l,, Rf 

©Sfa»#*^u z 1 #s*sft. /\ny>^, c t ~ 
20 c < ©^--7^^-p-fbT-'i'*^a*fct3:^-7;u^PT 
)l,tr~)l>m*mO, MttLa, Ce. Pr. Nd. P 
m. Sm, Eu, Gd. Tb. Dy. Ho, Er, T 
m, Yb, Lufrht£Z>mfrhM\itiZ>4>t£< ifclS 
n 1 «2$/c«3*7r<t. n,{i2. 3X«4£ 

[0171] • Rf *sc s -c 1 „©^'-7^^-prju*^ 

&fcttC,~C,„©^--£'PPT.>Hvl'£7*U Rf 

©if^^^L. Z* /M3y>Jf^, C,~ 

30 C,©>'^-7;U^P^tT^+-'Ua^:7f<C/. MttNd. E 

tkL, n,B2Sfctt3^b, n,«3«r^-ria^„ 
[0172] • Rf *SC S -C a( ,©/S-7;U^PT^^^ 
$fcraC s ~C,„©A-^PPTJV*.>l'£:^U Rf 

©gf«^*^L. Z' *51*IX«^ny>I?4S 
L. M«Nd=&7nb. n^iS^Tnb. n 2 «3£7jVriia 

[0ffi©©#%^] 
40 [HI] Eu (HF A - D ) j + DMS O— d s © i F P 

[02] Nd (HFA-D) , + DMSO-d.OPMM 
A^t?©^^-^^ (.t&JSD Si^Nd (H F A - 
D) , + DMSO- d.©i FPMAt^r©^^-^^ h 



ftH2 0 00-63682 




(5i)int.ci. 7 msnm 

C 0 8 L 63/00 
C 0 9 K 11/06 

*Kff*g*rtJH»*_6:2 - 2 - 3&MC^[aJ 
?i#344 



F I r-rc-K (##) 

C 0 8 L 63/00 C 
C 0 9 K 11/06 

(72)«B# »Pffl »H 

£MJIIBrfttt&2 -10-13 
— A(##> 43002 BB031 BB121 BB171 BC021 
BE041 BG031 BO061 BC081 
CD001 EP017 EV207 EZ006 



